Revised structure of a purported 1,2-dioxin: a combined experimental and theoretical study.
3,6-Bis(p-tolyl)-1,2-dioxin (1g) was suggested by Shine and Zhao as a product in an electron-transfer (ET) photochemical reaction. This photoproduct is instead shown to be (E)-1,4-di-p-tolylbut-2-ene-1,4-dione ((E)-4a). Ab initio and DFT calculations indicate that ring-closed 1,2-dioxin is thermodynamically far less stable than open-chain but-2-ene-1,3-dione. These calculations indicate that (E)-4a is formed via the cation radical of 1g, which sequentially isomerizes to a novel sigma-radical with an O,O 3e bond [(Z)-4a](+)(*), undergoes ET to give (Z)-4a, and then photoisomerizes to (E)-4a.